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DETAILED ACTION 

Specification 

The disclosure is objected to because of the following informalities: On page 7, 
line 10, Applicant discloses that the ion implantation gas is "a gas mixture containing F, 
such as chlorine gas". The examiner believes applicant intended on reciting fluorine 
gas rather than chlorine gas. 

Appropriate correction is required. 

Claim Objections 

Claims 1 and 10 are objected to because of the following informalities: In lines 
10-1 1 of claim 1 , and lines 1 1-12 of claim 10, the examiner believes that "ion implanting 
the top portion of the deep trench to a predetermined angle" should be replaced with - 
ion implanting the top portion of the deep trench at a predetermined angle--. 
Appropriate correction is required. 

Claim 1 0 is objected to because of the following informalities: In lines 1 8-1 9 of 
the claim, the examiner believes "the second oxide layer" should be replaced with -the 
thickness of the second oxide layer— in order to clarify that it is the thickness of the first 
and second layers that is being compared. 

Claim 21 is objected to because of the following informalities: Claim 21 should 
be dependent on claim 10, rather than claim 1. Claim 21 seems to be a duplicate of 
claim 9, which is dependent from claim 1 . 
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Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1 and 10 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 1 recites the limitation "the exposed semiconductor substrate" in line 16- 
17. There is insufficient antecedent basis for this limitation in the claim. The claim as 
written has no step of exposing the semiconductor substrate. Further, as understood by 
examiner the substrate would necessarily have an oxide formed on the sidewall during 
the oxidation step. It appears that the claim lacks a recitation of etching the oxide to 
expose the substrate. 

Further, in lines 4-9 of claim 1, Applicants recite, "the deep trench capacitor 
having a node dielectric layer and storage node, the node dielectric layer covering a 
sidewall and a bottom portion between the deep trench and the deep trench capacitor, 
and the storage node filling the deep trench to a predetermined depth". The examiner 
notes that the node dielectric layer is part of the deep trench capacitor, and therefore, 
cannot be formed in between the deep trench and the deep trench capacitor. The 
examiner believes Applicants intended to recite that the node dielectric layer covers a 
sidewall and a bottom portion between the deep trench and the storage node of the 
deep trench capacitor. 
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Similarly, in lines 4-9 of claim 10, Applicants recite, "the deep trench capacitor 
having a node dielectric layer and storage node, the node dielectric layer covering a 
sidewal.l and a bottom portion between the deep trench and the deep trench capacitor, 
and the storage node filling the deep trench to a predetermined depth". The examiner 
notes that the node dielectric layer is part of the deep trench capacitor, and therefore, 
cannot be formed in between the deep trench and the deep trench capacitor. The 
examiner believes Applicants intended to recite that the node dielectric layer covers a 
sidewall and a bottom portion between the deep trench and the storage node of the 
deep trench capacitor. 

Claims 2-9 and 1 1-21 are rejected under 35 U.S.C. 112, second paragraph for 
being dependent on rejected claims 1 and 10. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

.(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1 and 5-8 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Tews et al. (U.S. Patent No. 6,426,253). 

Tews et al. teaches a method for forming a trench capacitor comprising: 
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providing a semiconductor substrate (100), wherein a deep trench (104) and a 
deep trench capacitor (see column 8, lines 3-6) are formed therein, the deep trench 
capacitor having a node dielectric layer (108) and storage node (110), the node 
dielectric layer covering a sidewall and a bottom portion between the deep trench and 
the deep trench capacitor, and the storage node filling the deep trench to a 
predetermined depth; 

ion implanting the top portion of the deep trench to a predetermined angle to form 
an ion doped area on a single sidewall of the semiconductor substrate and the top 
surface of the deep trench capacitor (see column 6, line 63 through column 7, line 8); 

oxidizing the semiconductor substrate to form an oxide layer on the ion doped 
area (see column 7, lines 8-30); 

forming a sidewall layer (130) on the exposed semiconductor substrate using the 
oxide layer as a mask; 

removing the oxide layer (see Figure 11, column 8, lines 1-3); 

forming a barrier layer (138) on the sidewall of the deep trench; and 

filling a conducting layer (140) in the deep trench. 

In re claim 5, Tews et al. disclose the method wherein the material of the sidewall 
layer (130) is the same as the semiconductor substrate (silicon, see column 7, lines 45- 
50 and column 6, lines 3-6). 

In re claim 6, Tews et al. disclose the method wherein the barrier layer (138) is 
an oxide or a nitride layer (see column 8, lines 30-37). 
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In re claim 7, Tews et al. disclose the method wherein the conducting layer (140) 
is a poly layer (see column 38-43). 

In re claim 8, Tews et al. disclose the method wherein the node dielectric layer 
(108) is a silicon nitride layer (see column 6, lines 39-44). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Tews et al. (U.S. Patent No. 6,426,253) in view of Kawai et al. (U.S. Patent No. 

6,410,991). 

Tews et al. disclose the method as claimed and rejected above, but do not 
disclose the method wherein the ion source of the ion implantation is a gas mixture 
containing F, which promotes growth of the oxide layer or the method wherein the gas 
mixture containing F is fluorine gas. Kawai et al. discloses the method wherein an ion 
source of the ion implantation for changing the oxidation rate of silicon is a gas mixture 
containing F and wherein the gas mixture containing F is fluorine gas (see column 6, 
line 54 through column 7, line 10). It would have been obvious to one of ordinary skill in 
the art at the time the invention was made to utilize the materials of Kawai et al. 
because as Tews et al. teaches any dopant may be used (see Tews et al. column 6, 
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lines 63-66) and Kawai et al. teach BCb or F2 are suitable materials for altering the 
oxidation rate as need in Tews et al. 

Claims 4 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tews et al. (U.S. Patent No. 6,426,253) in view of Divakaruni et al. (U.S. Patent Appl. 
2001/0042880). 

In re claim 4, Tews et al. disclose the method as claimed and rejected above, but 
does not disclose the method wherein the sidewall layer is an epi-silicon layer. 
Divakaruni et al. disclose the method wherein the sidewall layer is an epi-silicon layer 
(see paragraph [0031], and [0034]-[0036]). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to form the sidewall layer of 
epitaxial silicon because as Divakaruni et al. teach the epitaxial silicon allows a natural 
electrical buried strap connection (see paragraph [0036]). 

In re claim 9, Tews et al. disclose the method as claimed and rejected above, but 
does not disclose the method wherein the storage node is an n+ type doped poly. 
Divakaruni et al. teach that the storage node is n doped poly (see paragraph [0005]). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to dope the storage node of Tews et al. with n doped poly because as Divakaruni 
et al. teach the dopants may be either n or p as the required (see paragraph [0005]). 
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Allowable Subject Matter 

Claims 10-21 would be allowable if rewritten or amended to overcome the 
rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action. 

The following is a statement of reasons for the indication of allowable subject 
matter: the prior art, either singly or in combination, fails to anticipate or render obvious, 
the method including the limitations of ion implanting the deep trench top portion at a 
predetermined angle to form an ion doped area on the semiconductor substrate of the 
first sidewall and the top surface of the deep trench capacitor, oxidizing the 
semiconductor substrate to form a first oxide layer on the ion doped area and a second 
oxide layer on the second sidewall, wherein the thickness of the first oxide layer 
exceeds the second oxide layer thickness, removing the second oxide layer to expose 
the semiconductor substrate of the second sidewall of the deep trench, forming a 
sidewall layer on the second sidewall using the first oxide layer as a mask, conformally 
forming a first barrier layer on the first sidewall, the sidewall layer, and the deep trench 
capacitor in combination with the other limitations of independent claim 10. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer M. Kennedy whose telephone number is (571 ) 
272-1672. The examiner can normally be reached on Mon.-Fri. 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Niebling can be reached on (571) 272-1679. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 



Application/Control Number: 10/620,743 



Page 9 



Art Unit: 2812 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). * 
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